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Abstract 
Problem Based Learning (PBL) is a valid educational tool gaining rapid acceptance throughout 
the construction management education world.  PBL relies on a case study approach through 
which educators impart the necessary theory to the students.  The case study allows the students 
to easily comprehend the relevance and practical applications of the theory.  This paper is a case 
study of a PBL unit and examines a number of issues including the structure of the unit, 
assessment, level of teaching and student workloads.  More importantly however, this paper 
presents the views of the students and academic staff involved in the unit.  This examination 
will demonstrate that despite some considerable acceptance problems from the students and 
uncertainty amongst the academics involved, the unit was considered to be a success by the 
majority and provided a valuable contrast to the more traditional approaches to teaching 
construction management. 
 
INTRODUCTION 
The School of Construction Management, Queensland University of Technology (QUT) offers 
undergraduate studies in Construction Management and Quantity Surveying leading to the 
awards of Bachelor of Applied Science (Construction Management) and Bachelor of Applied 
Science (Quantity Surveying).  These courses consist of 50 units offered over 4 years full-time 
or 6 years part-time.  The School also offer other undergraduate and postgraduate courses, but 
these did not utilise the particular unit under examination in this paper. 
 
Historically, the units offered in these courses relied on the traditional teacher-based or teacher-
centred approach in which, as described by Woods (1987), the teacher is responsible for the 
selection of knowledge, the development of a learning environment and the presentation of the 
knowledge.  There are obviously a number of advantages to an educational approach such as 
this, but as Goonetilleke et al. (1993, pp 4) identify, there are also a number of significant 
disadvantages: 
The main disadvantages of this approach stems from the non-homogeneity of the students in 
respect of background, knowledge, learning ability, pace and style of learning and career 
aspirations. The teacher imposes a system based on what he or she assumes all students should 
know, without regard to variation in ability and, need or comprehension of new data.  Secondly, 
this results in students being passive recipients in this exercise and learn only what is being 
offered and to regurgitate on demand.  They do not “learn to learn”. 
 
In 1995, the School of Construction Management, introduced a single problem-based learning 
unit, relying extensively on independent learning, into its Construction Management and 
Quantity Surveying courses for the first time.  This unit was introduced for a number of reasons 
including the requirement to: 
a) develop life long learning skills, 
b) develop the relevance and interdependence of certain core units and disciplines, 
c) develop within the students an ability to think independently and critically. 
 
A CASE STUDY - CNB124 PROFESSIONAL STUDIES 1 
Introduced into the second semester of the first year of the undergraduate courses, CNB124 
Professional Studies 1, was envisaged as a unit that could draw together the core units 
previously and currently being studied by the full-time students.  It was intended that the unit 
develop the relevance between the different disciplines and instil within the students an 
approach to education placing greater emphasis on self-learning and a professional work ethic. 
 
The Queensland University of Technology Handbook (1996) describes the unit as follows: 
The syllabus is project based and student centred, with the student undertaking major pieces of 
work individually and within a group. The student is encouraged to make use of all sources both 
within and outside the University and to communicate with the community, professionals, 
practitioners and government officials, etc. The integrated study project work programme will 
provide a framework with a clear statement of aims and objectives for each part of the program. 
The projects suggested here for Professional Studies 1-3 relate to construction 
projects/processes whose emphases progress from technology to building economics to 
management experience/problems. The project in the first year will draw together mainly 
rudimentary technology units, centred around cottage construction. The project will indicate 
how related materials from the year's units will be developed by student groups and individuals. 
Unit Format 
This particular unit was structured with a deliberate attempt to provide the students with 
minimal traditional teaching thereby forcing the students to draw on knowledge previously 
presented in other units and to develop research and questioning skills for areas in which little 
or no previous knowledge has been attained.  The single semester (14 weeks) unit was centred 
on only one problem.  This one problem could however be easily be broken into a number of 
sub-problems allowing the relevance and interdependence of the different disciplines in the 
construction process to be developed. 
 
The first year of the Construction Management and Quantity Surveying courses at QUT 
concentrates on domestic construction.  As such, the problem adopted for this unit was to fully 
develop the design of a dwelling from initial concept through to construction.  
 
Problem Components 
The overall problem was approached and presented as a series of blocks.  Each of these blocks 
could have formed a teaching component in its own right but were inextricably linked by the 
initial problem.  This allowed the students to research and develop knowledge in discreet 
discipline areas, avoiding confusion over roles, while developing an appreciation for the 
function and importance of each of the disciplines.  The dwelling problem adopted for this unit 
was dissected into the discipline related components indicated in Table 1. 
 
Assessment Procedures 
Each of the problem components was introduced and assessed by a different teacher with 
expertise in the particular discipline area.  Each component was weighted according to the 
perceived relative importance and to the estimated time required to be spent on the various 
components.  The students received individual marks for each component as the work 
progressed.  A final grade, on a 1 to 7 scale, was awarded overall. 
 
The class size for this particular unit was 65 students.  Due to the number of assessment items to 
be produced and the volume of work required of the students, a number of the components were 
performed and assessed as group work. 
 
Teaching Style 
As previously stated, the intention was to provide the students with minimal traditional 
teaching.  The goal with this approach was to force the students to draw on knowledge 
previously presented in other units and to develop research and questioning skills for areas in 
which little or no previous knowledge has been attained. 
 The unit was timetabled for blocks of 2 hours per week during which the particular sub-problem 
could be introduced and some general guidance provided to start the students in the correct 
direction.  It was intended that only 30 minutes of this two hour block be used to introduce and 
guide the students.  The remaining 90 minutes were allowed for the students to commence or 
continue work on the problem or question the particular teacher on specific issues arising during 
their research and execution of the problem.  Quite often, the initial 30 minutes each week 
represented the entire formal contact with many students preferring to work in their own time 
and approach the teachers individually throughout the academic week as the need arose. 
 
This situation placed greater time demands on the teachers than is the case with traditional 
teaching.  It was not uncommon, particularly during the early stages of the unit, for the teachers 
to be inundated with students seeking individual tutorials.  This situation improved, but did not 
disappear entirely, as the students started to comprehend the self-directed learning approach and 
the benefits to be obtained. 
 
Timetable and Expected Student Workloads 
The requirement not to provide a regular series of lectures but operate more on a tutorial basis 
allowed for the unit to be presented as a series of rolling tutorials as indicated in Figure 1.  Most 
components were timetabled over a three week period.  During the first week of the period, the 
students would be introduced to the particular component.  The final week provided an 
opportunity for the teachers to summarise the requirements for the component and ensure 
students were not proceeding in an entirely incorrect direction.  During the second week of the 
period, no additional information was provided and usually the teacher did not attend the class.  
Instead, this week was used as the first week of the next component of the work.  This rolling 
approach required the students to work on a number of component concurrently, further 
enhancing the relevance of each component.  Each piece of assessment was usually due for 
collection two weeks after the conclusion of the three week tutorial block. 
Keeping the formal contact hours to a minimum, students were expected to work on the problem 
extensively in their own time.  The time commitment expected of the students on a weekly basis 
is indicated in Figure 1 with the average weekly commitment being 6.14 hours per week.  At 
numerous stages of the semester, this recommended time period was greatly exceeded by the 
students.  Other periods however proved far quieter, resulting in a reasonable average for the 
semester. 
 
The feedback received from the students as to the appropriateness of the form of assessment 
(individual or group) was also fairly balanced with some students preferring group work and an 
equal number preferring to work individually.  This particular PBL unit had a combination of 
both types.  The suitability of group work in assessing the individual is becoming a more 
frequent question, particularly as class sizes grow beyond reasonable limits.  Experience from 
this unit has shown that some students thrive on group work and are able to generate strong 
group dynamics that empower all group members to contribute tot he best of their ability.  Other 
groups unfortunately wither and die (often a slow agonising death).  This issue is certainly one 
that requires careful attention but does not apply solely to PBL units, but to all forms of 
teaching.  It is felt by the staff involved in this unit that the benefits of group work in a PBL unit 
such as this far out-weigh any of the negatives. 
 
One of the major concerns of group assessment is that of some students obtaining a “free-ride” 
by allowing other groups members to perform a disproportionate share of the workload.  This 
issue is not however confined to PBL but has the potential to occur with any teaching and 
assessment approach.  The easy option is always a great temptation for some students but these 
number in the minority.  In this PBL unit, we have tried to provide a mix of individual and 
group assessment to partly overcome this potential problem. 
 
STUDENT OUTPUT 
The primary purpose of changing the teaching philosophy from the more traditional teaching 
approaches to an approach of problem-based learning and self-directed learning was to enhance 
the level of student understanding and to develop within the students a stronger work ethic and 
life-long learning skills.  As a measure of success of such an approach, the following sections 
examine student academic results for this particular unit. 
Academic Results 
The results of the students in this unit are indicated in Figure 2.  As is common for a statistically 
large sample size, the results fall into the classic bell curve, although a number of observations 
can be drawn. 
 
Zero Failure Rate 
Despite a reasonable class size of 65 students, there were no failing students.  This phenomenon 
is certainly unusual for a class of this size in these courses which, for more typically lectured 
and assessed units, would usually result in failure rates between 5 and 15%. 
 The standard of assessing for the student work was not reduced for this unit however some 
averaging of the results would have occurred due to the significant number of assessment items.  
Averaging would also have occurred in the results due the number of teachers involved in the 
actual assessment (there were 5 teachers involved). 
 
It is not felt by the teachers involved in this subject that the zero failure rate can be explained by 
the move to the problem-based approach.  Although this may have had some effect, the zero 
failure rate is more easily explained by examining the nature of students approach to a common 
problem.  There was some group work involved with the project which is certainly an advantage 
to the academically poorer students.  The official group work, however, was minimal.  As the 
unit involved a single problem, common to all students, it could be expected that many students 
formed informal groups to research the problem.  This is not necessarily a major concern as 
team work and the utilisation of all available information sources is common amongst practising 
professionals.  Provided it is monitored to ensure that some students do not receive a ‘free ride’, 
this approach could be encouraged to develop skills more appropriate to the attainment of life-
long learning skills.  The monitoring required was informally supplied by the students 
themselves, who on the most part, are highly reluctant to provide the ‘free-ride’. 
 
Lack of Very High Results 
When assessing units that utilise the more traditional approaches to teaching, it usually common 
for a limited number of students to excel and receive high results (85%-100%).  For most units 
offered in the School of Construction Management, approximately 5 to 10% of students fall into 
the 85%-100% range.  This problem-based unit resulted in only 1.5% of students in this range.  
No students managed to achieve above 90%. 
 
The more cynical amongst us may claim that the lack of high results is because the assessment 
for this unit did not permit ‘cramming and regurgitation’ of facts common in the traditional 
examination situation, thereby providing a more accurate assessment of true student 
performance.  This may certainly be true of some students but it is more likely that the 
particularly heavy and continually rolling workload expected of the students prevented them 
from extending themselves that extra effort required for the top marks.  This was a major issue 
for those students that usually perform at the very high levels.  The informal feedback received 
from these students supports the assumption that the heavy workload was the main issue. 
 
As with the zero failure rate, the lack of high results, although of concern, is not believed by the 
academic staff to be a major issue.  Although it is agreed by all that the assessment was 
probably too heavy, the emphasis in the subject was the development of life-long learning skills.  
Perhaps a competency based approach to the unit would have been a more appropriate means of 
assessment. 
 
Comparison with Traditional Approaches 
It is perhaps more appropriate to examine the results of a problem-based self-directed learning 
approach by making a direct comparison with a unit that utilised the traditional forms of 
teaching and assessment.  The unit ‘Construction 2’ is a core unit in the Construction 
Management and Quantity Surveying courses and relies on the traditional teaching and 
assessment approaches.  Most of the students involved with this problem-based unit undertook 
Construction 2 simultaneously.  Figure 3 draws a comparison between the two units.  The 
sample size for the two units was similar with 65 students in the problem-based unit and 72 
students in the traditional unit. 
 
From Figure 3, it is evident that statistically, the students performed better in the problem-based 
unit than the traditional unit.  The modal results for the problem based unit of 66-70% are 
slightly higher than those of the traditional unit with 61-65%.  When a comparison is made of 
the straight averages, the problem based unit with an average result of approximately 70% is 
higher than the traditional unit with an average of approximately 60%.  The problem-based unit 
also resulted in a tighter distribution of result where as the traditional unit resulted in a greater 
spread of results with a far greater number of failing grades, although there was little significant 
difference in the higher grades. 
 
STUDENT EVALUATION OF UNIT 
The measurement of success or failure of the adoption of a particular teaching philosophy can 
not be assessed on the academic results of the students alone.  The following sections detail the 
level of user satisfaction with the problem-based self-directed learning approach. 
 
Feedback was obtained from the students involved in the unit continually throughout the 
semester.  This informal feedback was similar the results obtained from a formal evaluation of 
the unit undertaken by the students.  As such, only the formal evaluation is examined here.  To 
obtain a formal evaluation of the unit, the students were required to respond to a Student 
Evaluation of Unit (SEU) questionnaire.  The purpose of this questionnaire was to determine the 
level of satisfaction with the unit, obtain feedback on areas in need of improvement, and gauge 
the level of acceptance of the problem-based self-directed approach to learning.  The results of 
this questionnaire are encouraging. 
 
The questionnaire consisted of 17 questions designed to gauge the suitability of the structure of 
the unit, the level of satisfaction, the depth of understanding attained and an overall rating of the 
unit.  The results of this questionnaire (not included here in full), have been combined below to 
give an overall snapshot student response. It should be noted that the particular groupings are 
open to some argument as to suitability. 
 
Unit Organisation and Content 
Figure 4 indicates the level of student satisfaction with the organisation and content of the unit 
by combining questions 1, 2,5, 6 and T11: 
Question 1. There is a clear and comprehensive statement on what this unit involves. 
Question 2. The degree of difficulty and complexity of the unit content is appropriate. 
Question 5. There is adequate and useful feedback to students on their progress. 
Question 6. The resources/facilities are appropriate for study of the unit. 
Question T11. The assignments in this unit are useful learning experiences. 
  
There appears to be a reasonable level of support for the manner in which the unit was 
organised and the appropriateness of the unit content with 57% of students indicating either 
agreement or strong agreement.  The results are however, too spread for any true acceptance of 
the unit arrangement and content to be inferred.  When the question T11 is examined 
individually, there is very strong agreement that the assignments are useful learning 
experiences.  The spread perhaps indicates that there is room for improvement in the areas of 
structure and feedback.  The resources and facilities are a function of the students ability to 
research and obtain information.  To provide better resources would defeat the purpose of the 
exercise. 
 
Workload and Assessment 
Figure 5 indicates the level of student satisfaction with the workload and assessment of the unit 
by combining questions 3, 4 and T1: 
Question 3. Considering the credit point value of the unit, the workload is reasonable. 
Question 4. Assessment processes for this unit are appropriate, considering objectives. 
Question T1. The weighting of various pieces of assessment is appropriate for this unit. 
 Much of the informal feedback received from students during the semester tended to indicate 
that there was considerable dissatisfaction with the workload and that is was considered far too 
heavy, particularly when combined with the workload in other subjects.  A perceived double 
assessment was considered by students (and some staff) to be the major contributing factor to 
the overwork situation.  Many of the students commented that they felt they were being assessed 
for a particular component of work in the PBL unit and then again in the “formal” lecture.  At 
the outset, a few staff highlighted that this was likely to be a problem.  As such, the lecturers 
involved with the other “formal” units were asked to review their assessment making allowance 
for the assessment that was to occur in the PBL unit.  Some lecturers took this advice on board.  
Unfortunately, some did not as they felt that it would not be possible to adequately assess their 
component of work.  On completion of the PBL unit, the depth of knowledge developed within 
the students in the PBL unit was able to be clearly demonstrated.  As such, we now have an 
undertaking from all lecturers involved to reduce (not eliminate) assessment accordingly in the 
“formal” lectures. 
 
The formal results from the questionnaire, while indicating a strong level of dissatisfaction, also 
indicates a reasonable level of agreement with the workload.  It is difficult to drawn conclusions 
from such a spread of results however, most of the academic staff associated with the unit 
reached a consensus that the workload in itself was not unreasonable but when combined with 
the workload from other units, it became far too burdensome for the students.  This is confirmed 
by lecturers from other subject areas not associated with this particular unit who often made the 
claim that the students where not devoting sufficient time to their area because they were 
devoting too much time to the problem-based unit. 
 
This is viewed by the academic staff as a major concern, but not insurmountable.  One of the 
purposes of the problem-based unit was to draw together a range of subject areas so that the 
relevance between the areas could be developed on a common problem.  Removing some of the 
assessment from other subjects areas and placing it into the problem-based unit should reduce 
the student workload by avoiding the doubling-up of assessment that has occurred. 
 
Depth of Knowledge and Understanding Developed 
Figure 6 indicates the level of student satisfaction with the depth of knowledge and 
understanding developed by combining questions U3, U4, U7, U8, U9, U12, U15 and U20: 
Question U3. I can apply principles from this unit to new situations. 
Question U4. I have improved my ability to solve problems in this field. 
Question U7. I have learnt new skills and techniques in this field. 
Question U8. I have improved my research skills in this field. 
Question U9. I have been encouraged to develop original ideas. 
Question U12. I have been provided with a range of intellectual challenges in this unit. 
Question U15. I have learned to think critically in this unit. 
Question U20. Case studies in this unit aid my understanding. 
 
This area of examination provided the most satisfying results for the unit.  As indicated in 
Figure 6, there is a very strong level of student agreement that their level of knowledge and 
understanding of concepts associated with the particular study area was enhanced by the 
problem-based self-direct learning approach.  The level of dissatisfaction was particularly low 
indicating a general willingness on the part of the students to improve their work ethic, and take 
a general responsibility for their educational requirements.  The results indicate that despite a 
strong dissatisfaction with the workload required for the unit, the students were accepting of the 
new approach.  Informal feedback from the students often took the form of “...the workload is 
far too heavy, but we learned a lot from the subject...it should definitely remain in the 
course...other subjects should adopt this approach”. 
 
Overall Student Rating 
The SEU questionnaire asked the students to provide an overall rating for the unit.  Figure 7 
indicates the response the question: Overall, how would you rate this unit? 
 
The results obtained for this unit were encouraging considering that this was the first attempt at 
a problem-based self-directed learning unit within the Construction Management and Quantity 
Surveying courses.  Over 80% of the students indicated that they thought the subject to be 
satisfactory or better.  Nearly 50% of the students gave the unit a rating of good or better.  It is 
believed that the grouping of the results towards either satisfactory or good rather than a higher 
response is most probably due to the initial ‘teething’ problems that a new subject always 
experiences during its developmental phase.  The most significant problem for this unit is most 
likely the heavy workload expected of the students.  Even though, as indicated in the previous 
sections, there was a relatively balanced response as to workload, many students still perceived 
the workload as heavy.  This resulted in the dragging-down of the overall rating where the two 
factions of students averaged each other to produce the result in Figure 7.  Perhaps if the 
students were asked to rate the concept of problem-based learning, ignoring workload, the rating 
would have been significantly higher. 
 
THE ACADEMIC EXPERIENCE 
Kenley (1995, pp 3-4) in a paper exploring problem-based units within traditional teaching 
courses identifies the following associated risks: 
a) Students suffer loss of direction because they are used to structured and guided programs 
where the learning environment and teaching materials are provided by the teacher. 
b) Students fail to make adequate progress as they are used to the teacher setting sequencing 
and timing. 
c) Students resent the ‘workload’ because they have to seek out answers - whereas they are 
used to being provided the information in the structured form. 
d) The ‘good’ students thrive on the self-learning challenge, the ‘poor’ students expect 
information to be taught and therefore fail to achieve. 
e) The students may  feel that any lack of their achievement is the fault of the teacher (through 
lack of ‘teaching’) because the responsibility for the quality of learning is normally the 
teachers rather than the students. 
f) Standardised student evaluations receive low results due to the students sense of alienation 
with the subject and the assessment procedures being designed for teacher-based programs. 
g) Problem solving becomes subject-specific and narrow due to time and resource constraints. 
 
It was the experience of the QUT academic staff associated with this particular unit that these 
are very real risks and that the success of such a problem-based unit relies on adequately 
addressing each of the areas. 
 
The students in the unit did suffer some loss of direction but this was minimal as the unit was 
introduced early into the course (semester 2, first year).  As such, the students had not 
developed a total reliance or dependence on the traditional teaching approach.  There was 
however an expectation that the traditional teaching approach would be used as this is the most 
commonly used approach in secondary school education.  Fortunately, as secondary schools 
also begin to experiment with non-traditional teaching methods, this expectation should 
diminish.  It is not felt that the unit could have been introduced any earlier as there is a 
requirement for a certain amount of theory to be taught and experience to be gained, if for no 
other reason, than to introduce the students to their ‘new’ profession.  The majority of these 
students enter the courses directly from secondary school with little or no knowledge of their 
chosen profession. 
 
It was not the experience of the QUT academic staff that students failed to make adequate 
progress.  This is due to the large number of assessment items required to be produced on a 
continuous basis.  This approach to the assessment placed the students in a ‘sink or swim’ 
position: most rose to meet the task.  In Kenley’s (1995) study of similar units at the University 
of Melbourne, only three pieces of assessment were required in each of the units, which could 
explain the lack of performance by the students.  The number of pieces of assessment and the 
style of assessment requires close attention to ensure adequate progress and the avoidance of an 
under-work or overwork situation.  Frequent contact between students and unit co-ordinator 
should also help to alleviate this problem. 
 
The feedback from the students indicated that there was strong resentment to the workload, as 
previously described.  When examined further however, it was discovered that much of the 
resentment would have dissipated if there was a corresponding reduction in the assessment 
contained in other units.  The students felt that this would be a more satisfactory solution than 
the option of reducing the assessment in the problem-based unit. 
 
The issue of ‘good’ and poor’ students is difficult to assess.  It is true that a number of students 
performed particularly well.  Some of these students also performed well in other units relying 
of traditional teaching approaches.  Other students who performed well in the problem-based 
unit did not perform equally as well in traditional units.  Similarly, some students that 
performed well in the traditional units did not perform equally as well in the problem-based 
unit.  This clearly highlights the individual nature of the students and the fact that students have 
different preferred learning styles.  The adoption of any one particular style of teaching will 
always discriminate against a certain proportion of the student body.  A variety of teaching 
styles and assessment methods is required. 
 
Many students will attempt to explain their non-performance in a unit in any number of ways, 
usually avoiding self-blame.  It has always amused the author that students who perform well do 
so because they studied hard but the students that perform poorly do so because we did not 
teach them well enough.  Certainly, the lack of adequate teaching in a problem-based unit will 
be highlighted more frequently than with more traditional teaching approaches.  The issue is to 
some extent unavoidable with a self-directed learning approach but student dissatisfaction can 
be minimised by developing within the students an appreciation for the educational intent and 
approach.  Gaining student acceptance and commitment at the start of a problem-based unit is 
essential.  The acceptance and commitment is further developed as the unit progresses and the 
students discover that the approach is not simply designed to reduce the teacher’s workload, but 
in fact usually results in an increase.  Also, the discovery that academic achievement now rests 
entirely with themselves, proves a strong stimulant for many students. 
 
The issue of narrow subject-specific problem solving was not an issue for this particular unit 
due to the structure of the unit and the lack of any formal lectures.  This lack of subject-specific 
lectures, to some extent, forced the students to consider the whole problem, even when only 
examining a small portion of it.  The combination of problem-based learning and self-directed 
learning was particularly effective in developing the work ethic as well as the thought and 
problem solving processes. 
 
CONCLUSION 
The School of Construction Management, Queensland University of Technology,  is in the 
process of developing three such problem-based self-directed learning subjects which will occur 
in the second semester of the first three years of the Construction Management and Quantity 
Surveying courses.  The particular unit described in this paper was the first of these three units 
to be presented to the students.  As such, it was very much to be used as a ‘proving ground’ for 
the suitability of this approach to construction management education.  The success or otherwise 
of this subject would be used to adapt the two other proposed units.  Immediately following the 
first running of the unit, a meeting of academic staff involved concluded that the unit, while 
requiring some refinement, was highly successful and that the approach should be further 
developed. 
 
It is generally felt by the academic staff that even though the student results were not 
significantly higher than in units utilising traditional teaching, the learning was far deeper and is 
likely to be retained in greater detail and understanding than would normally be the case.  The 
life long learning skills developed are available for the students to capitalise upon throughout 
the remainder of their course and into their professional life. 
 
For other academics contemplating a problem-based or self-directed learning approach to 
construction management education, there are a number of issues to be addressed: 
a) Kenley’s (1995, pp 3-4) seven student issues should not be ignored.  The issues are very 
real to the students but are not insurmountable. 
b) The teaching approach to be adopted needs to be examined.  The approach can certainly 
rely on the more traditional methods but experience in this unit indicates that a self-directed 
learning approach works effectively within problem-based units and has the potential to 
develop deeper learning and a stronger work ethic. 
c) The problem to be adopted should be extensive enough to prevent subject-specific learning.  
Ideally, it would be closely related to the theory being presented in concurrently running 
subjects. 
d) The number of assessment items both in the problem-based unit and other concurrently 
running units is a major issue with the students.  A significant workload in a problem-based 
self-direct learning unit is acceptable to the students provided there is a corresponding 
reduction in the assessment of other related units. 
e) Close monitoring of student performance and quality of output is essential. 
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Table 1 Problem Components 
Problem Component Content 
Site Survey Identify a suitable site subject to certain limiting criteria, survey the site 
and produce a site layout plan indicating contour, dwelling location and 
services. 
Schematic & 
Environmental Design 
Schematic design of proposed dwelling including local authority 
requirements, orientation and environmental science issues. 
Structural Design Structural design and drawings of proposed dwelling including footings 
and slab, framing, bracing and tie-down to a standard acceptable for local 
authority approval. 
Material Investigation Report on the material requirements for the proposed dwelling including an 
investigation into the availability, ordering and delivery requirements, 
packaging, storage and protection issues, costs, prefabrication issues etc. 
Services Design Report and drawings of services requirements for proposed dwelling to a 
standard acceptable for local authority approval. 
Final Architectural 
Drawings 
Full architectural drawings developed from schematic stage including 
plans, elevations, sections and site layout plan. 
Measurement & 
Costing 
Partial costing of the proposed dwelling examining square metre rates and 
cost comparisons of built-up items and components. 
Planning & Site 
Management 
Report explaining the proposed activity sequence and internal finishing 
matrix, labour and plant resourcing, access and storage problems. 
Model Construction Construct a 1:25 scale model of the proposed dwelling. 
 
Assignment Academic Week 
 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Site Survey               
Schematic Design               
Structural Design               
Material Investigation               
Services Design               
Final Arch. Drawings               
Measurement & 
Costing 
              
Planning/Site Mgmt               
Model Construction               
Figure 1 PBL Unit Timetable 
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Figure 2 Student Results for PBL Unit 
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Figure 3 Comparison of PBL and Traditional Unit Results 
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SD - strongly disagree, D - disagree, N - neutral, 
A - agree, SA - strongly agree. 
Figure 4 Unit Organisation and Content 
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Figure 5 Workload and Assessment 
0
10
20
30
40
50
SD D N A SA
Student Response
Pe
rc
en
ta
ge
 o
f 
St
ud
en
ts
 
Figure 6 Depth of Knowledge and Understanding Developed 
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VP - very poor, P - poor, LS - less than satisfactory, 
S - satisfactory, G - good, VG - very good, E - excellent. 
Figure 7 Overall Student Rating 
 
 
